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(57) Disclosed is a liquid crystal glare-proof mirror 
(1 00) capable of displaying a picture in which a non-glare- 
proof mode and a glare-proof mode is switched, including 
a first polarizing plate (10a) for selecting a polarization 
component to be transmitted; a liquid crystal cell (10b) 
disposed at a back of the first polarizing plate (1 Oa), the 
liquid crystal cell (10b) having two control areas (AR 1? 
AR 2 ), each of which is controlled independently; a sec- 
ond polarizing plate (1 Oc) disposed at a back of the liquid 



crystal cell (1 Ob), the second polarizing plate (1 Oc) trans- 
mitting either one of two orthogonal polarization compo- 
nents of light and reflecting the other one of the polari- 
zation components; and an image generating apparatus 
(1 6) disposed at a part of a back of the second polarizing 
plate (10c), the part corresponding to either one of the 
two control areas (AR-,,AR 2 ), the image generating ap- 
paratus (16) ejecting picture light having a polarization 
component which is transmitted through the second po- 
larizing plate (10c). 
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Description 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the foreign priority ben- 
efit under 35 U.S. C. §1 1 9 of Japanese Patent Application 
No. 2007-1 701 01 filed on June 28, 2007, the disclosure 
of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention relates to a liquid crystal 
glare-proof mirror used for an inner mirror or an outer 
mirror of a vehicle, for example. 

DESCRIPTION OF THE RELATED ART 

[0003] Conventionally, a liquid crystal glare-proof mir- 
rorincluding, for example, a liquidcrystal cell having elec- 
trodes for forming picture elements, a half mirror dis- 
posed at the back of the liquid crystal cell, a back light 
disposed at the back of the half mirror and means for 
driving the electrodes in the liquid crystal cell (as dis- 
closed in Unexamined Patent Publication (Kokai) No. 
03-243914) has been known. 

[0004] The liquid crystal glare-proof mirror disclosed 
in Unexamined Patent Publication (Kokai) No. 03-243914 
employs a half mirror, and there has been a problem that 
the screen is dark when a picture is displayed because 
the half mirror only transmits or reflects about half of in- 
cident light. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide 
a liquid crystal glare-proof mirror which enables to display 
a bright screen by allowing light to propagate through an 
optical system having low optical transmission loss. 
[0006] A first aspect of the present invention provides 
a liquid crystal glare-proof mirror that switches a non- 
glare-proof mode and a glare proof mode and displays 
a picture thereon, including a first polarizing plate for se- 
lecting a polarization component to be transmitted 
through the first polarizing plate; a liquid crystal cell dis- 
posed on a back side of the first polarizing plate and 
having two control areas, each of which is controlled in- 
dependently; a second polarizing plate disposed on a 
back side of the liquid crystal cell, the second polarizing 
plate transmitting either one of two orthogonal polariza- 
tion components of light and reflecting the other one of 
the polarization components; and an image generating 
apparatus disposed on a back of the second polarizing 
plate at a part corresponding to either one of the two 
control areas, the image generating apparatus emitting 
picture light having a polarization component which is 
transmitted through the second polarizing plate. 



[0007] In the aforementioned liquid crystal glare-proof 
mirror, when the picture light is not emittedf rom the image 
generating apparatus the liquid crystal glare-proof mirror 
controls switching between the non-glare-proof mode 
5 and the glare-proof mode by synchronizing the two con- 
trol areas. 

[0008] In the aforementioned liquid crystal glare-proof 
mirror, the image generating apparatus includes an op- 
tical absorption function for absorbing light transmitted 

10 through the second polarizing plate. 

[0009] I n the aforementioned liquid crystal glare-proof 
mirror, an optical absorption member for absorbing light 
is disposed on the back of the second polarizing plate at 
a part corresponding to the other of the two control areas 

15 where the image generating apparatus is not disposed. 
[0010] Other features and advantages of the present 
invention will become more apparent from the following 
detailed descriptions of the invention when taken in con- 
junction with the accompanying drawings. 



20 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

25 FIG. 1 is a view showing the external appearance of 
a liquid crystal glare-proof mirror 100 according to 
an embodiment of the present invention. 
FIG. 1 A is an exploded perspective view of the liquid 
crystal glare-proof mirror 100. 

30 FIG. 1 Bis a perspective view showing the liquid crys- 
tal glare-proof mirror 100 after the mirror 100 is as- 
sembled. 

FIG.2 is a cross-sectional view showing the internal 
structures of a mirror body 10 and a liquid crystal 

35 monitor 16 shown in FIG. 1 . 

FIG. 3 is a perspective view showing the structure 
of a reflection polarizing plate 10c shown in FIG.2. 
FIG. 4 is a drawing for explaining the operation of 
the liquid crystal glare-proof mirror 1 00 according to 

40 the embodiment in a non-display mode and in a non- 
glare-proof mode. 

FIG. 4A is a front view of the liquidcrystal in the non- 
display mode and in the non-glare-proof mode. 
FIG. 4B is a schematic view showing a light passing 

45 through the mirror body 10 when the liquid crystal 
glare-proof mirror 1 00 is in the non-display mode and 
in the non-glare-proof mode. 
FIG. 5 is a drawing for explaining the operations of 
the liquid crystal glare-proof mirror according to the 

50 embodiment in the non-display mode and in a glare- 
proof mode. 

FIG. 5A is a front view of the liquidcrystal glare-proof 
mirrorin the non-display mode and in the glare-proof 
mode. 

55 FIG. 5B is a schematic view of a light passing through 
the mirror body 1 0 when the liquid crystal glare-proof 
mirror 100 is in the non-display mode and in the 
glare-proof mode. 
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FIG. 6 is an illustration for explaining the operation 
of the liquid crystal glare-proof mirror 100 according 
to the embodiment in a display mode and in the non- 
glare-proof mode. 

FIG. 6A is a front view of the liquid crystal glare-proof 
mirror 1 00 in the display mode and in the non-glare- 
proof mode. 

FIG. 6B is a schematic view of a light passing through 
the mirror body 1 0 when the liquid crystal glare-proof 
mirror 100 is in the display mode and in the glare- 
proof mode. 

FIG. 7 is an illustration for explaining the operation 
of the liquid crystal glare-proof mirror 100 according 
to the embodiment in the display mode and in the 
glare-proof mode. 

FIG. 7 A is a front view of the liquid crystal glare-proof 
mirror in the display mode and in the glare-proof 
mode. 

FIG. 7B is a schematic view of a light passing through 
the mirror body 1 0 when the liquid crystal glare-proof 
mirror 100 is in the display mode and in the glare- 
proof mode. 

FIG. 8 is a circuit diagram illustrating the example 1 
of the liquid crystal cell control circuit. 
FIG. 9 is a circuit diagram illustrating the example 2 
of the liquid crystal cell control circuit. 

DETAILED DESCPRITION OF THE INVENTION 

[0012] The external appearance of a liquid crystal 
glare-proof mirror 100 is described below with reference 
to FIG. 1 . FIG. 1 is a view showing the external appear- 
ance of the liquid crystal glare-proof mirror 1 00 according 
to an embodiment of the present invention. FIG. 1 A is an 
exploded perspective view of the liquid crystal glare-proof 
mirror 100. FIG. 1B is a perspective view showing the 
liquid crystal glare-proof mirror 100 after the mirror is as- 
sembled. In this specification, a "front side" means the 
side of the liquid crystal glare-proof mirror 100 in a direc- 
tion indicated by an arrow A, and a "rear side" means the 
side of the liquid crystal glare-proof mirror 1 00 in a direc- 
tion indicated by an arrow B. 

[001 3] The liquid crystal glare-proof mirror 1 00 mainly 
includes a body 1, a support 2, a bush 3, a plate 4, a 
screw 5, sensor covers 6A, 6B, a plate circuit 7, buttons 
8A, 8F3, tapping screws 9, a mirror body 1 0, a ring 1 1 , 
a battery cover 12, a seal 13, a battery 14, a stay 15, a 
liquid crystal monitor 1 6 and an liquid crystal monitorcon- 
trol circuit board 17. The liquid crystal glare-proof mirror 
100 is assembled by these parts. 
[0014] The body 1 is a container having an opening 
1 A which meets the outside shape of the mirror body 1 0. 
The body 1 also includes screw holes 1a, 1b, 1c and 1 d 
for fixing the support 2, screw holes 1 e, 1f for fixing the 
plate circuit 7, and screw holes 1g, 1h, 1i for fixing the 
liquid crystal monitor 16 and the liquid crystal monitor 
control circuit board 17. The body 1 further includes on 
the bottom surface of the body 1 which is opposed to the 



opening 1 A an installation hole 1 B into which the stay 1 5 
is inserted, and a hole 1C through which a surrounding 
light sensor7C, which is described later, detects sur- 
rounding light via the sensor cover 6A. The body 1 A is 
5 also provided with a storage portion 1 D for storing a bat- 
tery 14. 

[0015] The support 2, the bush 3 and the plate 4 are 
members for installing the stay 15. The support2 includes 
screw holes 2a, 2Bb, 2c, 2d corresponding to the screw 
10 holes 1 a, 1 c, 1 d, 1 d. Four tapping screws 9 are inserted 
into the screw holes 2a, 2b, 2c, 2d and then screwed into 
the screw holes 1a, 1b, 1c, 1 d to fix the support 2 to the 
body 1. The support 2 includes an installation hole 2A 
corresponding to the installation hole 1 B. The support 2 
15 also includes a screw hole 2e for fixing the plate 4. 
[0016] The bush 3 is formed in a substantially hemi- 
spheric body having an opening (not shown) facing to- 
ward the rear side. A cutout 3a is formed at the opening 
side of the bush 3. The bush 3 is fixed between the sup- 
20 port 2 and the plate 4 with its opening side pressed along 
the circumference of the installation hole 2A. 
[0017] Protrusions 4a, 4b are formed on the plate 4 
and are fitted into cutouts (not shown) formed in the sup- 
port 2. A hole 4c corresponding to the screw hole 2e is 
25 also formed in the plate 4. The screw 5 is inserted into 
the hole 4c and then screwed into the screw hole 2e to 
fix the plate 4 to the support 2 with the bush 3 sandwiched 
between the plate 4 and the bush 3. The plate 4 also 
includes a bush-axis receiving portion which is raised in 
30 a substantially hemispheric shape. 

[001 8] The plate circuit 7 includes a circuit for control- 
ling a liquid crystal cell 1 0b (see FIG. 2) which is formed 
by mounting various electronic components on a print 
board. The plate circuit 7 also includes holes 7a, 7b cor- 
35 responding to the screw holes le, 1 f . The tapping screws 

9 are inserted into the holes 7a, 7b and then screwed 
into the screw holes le, 1f to fix the plate circuit 7 to the 
body 1 . A surrounding light sensor (not shown) disposed 
on the backside of the plate circuit 7 in FIG. 1 , a backward 

40 light sensor (backward light-amount detection means) 7A 
and power switches 7B1 and 7B2 covered by the buttons 
8A, 8B are mounted on the plate circuit 7. In this embod- 
iment, the power switch 7B1 powers on and off the sur- 
rounding light sensor, and the power switch 7B2 powers 
45 on and off the backward light sensor 7A. 

[0019] The mirror body 10 is configured to adjust the 
amount of reflected light by switching between a non- 
glare-proof mode and a glare-proof mode based on the 
relationship of the light volume of surrounding light and 
50 that of back light. To be more specific, the mirror body 

1 0 is formed by laminating a first polarizing plate (not 
shown in FIG. 1) which transmits a particular first polar- 
ization component of incident light as transmitted light 
and a second polarizing plate (not shown in FIG. 1 ) which 

55 transmits a particular second polarization component of 
the incident light as transmitted light and sandwiching a 
liquid crystal cell (not shown in FIG. 1) therebetween. In 
this embodiment, a picture is displayed in an area indi- 
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cated by dashed lines on the mirror body 10 in FIG. 1, 
which is described later. A cable 10A for supplying elec- 
tricity to the liquid crystal cell is also connected to the 
mirror body 10 and an end of the cable 10A is provided 
with a socket 10B. The internal structure of the mirror 
body 10 is described later in detail. The description of 
FIG. 1 continues herein. 

[0020] A ring 11 is an elastic body for fixing the mirror 
body 10 to the body 1 . The outer circumference of the 
mirror body 10 is fit into the inner circumference of the 
ring 11, and the ring 11 is fixed to the circumferential 
edge of the body 1. The ring 11 includes holes 11A1, 
1 1 A2 through which the buttons 8A, 8 B protrudes out- 
side, and a hole 1 1 Bth rough which a backward lightsen- 
sor 7 A detects back light via the sensor cover 6B. 
[0021] A battery cover 12 covers an opening (not 
shown) of the storage portion 1 D. A seal 1 3 prevents the 
battery 14 from being moved in a space of the storage 
portion 1 D. A cable 1 4A is connected to a terminal of the 
battery 1 4 and the other end of the cable 1 4A is provided 
with a socket 14B. Although, in this specification, each 
of the socket 14B and the socket 10B is connected to a 
connecting terminal (not shown) on the plate circuit 7, 
wiring is not limited to this as long as both of the socket 
14B and the socket 10B are electrically connected. 
[0022] A stay 1 5 is for attaching the liquid crystal glare- 
proof mirror 1 00 to a ceiling and the like of a vehicle (not 
shown). An axle-center portion 15a, which is a spherical 
body, is formed at an end of the stay 1 5. The axle-center 
portion 15a is inserted into the installation hole 1B and 
the installation hole 2A and is gripped by the bush 3. The 
bush 3 allows the body 1 to be rotatably attached to the 
stay 15 at a desired angle. An upper surface portion 15b 
of the stay 1 5 is closely attached to a ceiling, a front win- 
dow or the like with an adhesive agent or the like. 
[0023] A liquid crystal monitor (image generating ap- 
paratus) 1 6 forms a picture. The liquid crystal monitor 1 6 
(not shown) is configured by disposing a liquid crystal 
between two glass substrates with transparent elec- 
trodes for an active matrix drive system and laminating 
a black matrix or a color filter which forms pixels for an 
active matrix drive system. The liquid crystal monitor 16 
includes screw holes16a, 16b, 16c and 16d correspond- 
ing to the screw holes 1 g, 1 h, 1 i and 1 j. 
[0024] The liquid crystal monitor control circuit board 
17 includes a circuit or various electronic components 
for inputting picture data to be displayed on the liquid 
crystal monitor 1 6 and controlling the liquid crystal mon- 
itor 16 to form the picture. The liquid crystal monitor con- 
trol circuit board 17 is electrically connected to the plate 
circuit 7. The liquid crystal monitor control circuit board 
17 also includes a cable (not shown) extending outside 
of the body 1 so that picture data can be input from an 
external apparatus into the liquid crystal monitor control 
circuit board 1 7. Picture data may be input by any appa- 
ratus, e.g. a camera (not shown) for monitoring blind 
spots in the rear orfront of a vehicle. Picture signals may 
be input by various apparatuses such as a DVD (digital 



versatile disk) player, and so-called one-segment broad- 
casting data may be also received. 
[0025] The liquid crystal monitor control circuit board 
17 also includes screw holes 1g, 1 h, 1i, 1j and screw 

5 holesl 7a, 1 7b, 1 7c and 1 7d corresponding to the screw 
holes 1 6a, 1 6b, 1 6c and 1 6d. The tapping screws 9 are 
inserted and screwed into the screw holesl 6a, 1 6b, 1 6c 
and 1 6d, the screw holes 1 7a, 1 7b, 1 7c and 1 7d and the 
screw holes 1 g, 1 h, 1 i and 1 j to fix the liquid crystal mon- 

10 itor 1 7 and the liquid crystal monitor control circuit board 
1 7 to the body 1 . 

[0026] As shown in FIG.1B, the liquid crystal glare- 
proof mirror 1 00 is configured in such a manner that the 
body 1 to which the mirror body 1 0 is fixed by the ring 1 1 

15 is further attached to a vehicle (not shown) by the stay 
15. A driver presses the button 8A to use a glare-proof 
function whereas the button 8B is pressed to display a 
picture, which is explained later. 
[0027] Internal structures of the mirror body 10 and the 

20 liquid crystal monitor 1 6 are described below. FIG. 2 is a 
cross-sectional view showing the internal structures of 
the mirror body 1 0 and the liquid crystal monitor 1 6 shown 
in FIG. 1 . The lower side of FIG. 2 shows the inward of 
the body 1 (the rear side) and the upper side of FIG. 2 

25 shows the outward of the opening 1 A of the body 1 (the 
front side). The mirror body 10 is configured in such a 
manner that a polarizing plate 10a, a liquid crystal cell 
10b, a reflection polarizing plate (also referred to as a 
"second polarizing plate") 10c, an optical absorption 

30 member 1 0d are laminated as shown in FIG. 2. The liquid 
crystal monitor 1 6 is disposed at the back of the reflection 
polarizing plate 10c of the mirror body 10. The liquid crys- 
tal monitor 16 may be closely attached to the reflection 
polarizing plate 10c. 

35 [0028] The polarizing plate (also referred to as a "first 
polarizing plate") 10a selects a polarization component 
to be transmitted and ejects to the liquid crystal cell 1 0b 
a particular first polarization component of incident light 
coming from the upper side of FIG. 2 as transmitted light. 

40 in the embodiment, the first polarization component is 
assumed to be a vertical polarization component. The 
polarizing plate 10a transmits to the upper side of FIG. 
2 the first polarization component of incident light coming 
from the liquid crystal cell 1 0b as transmitted light. A driv- 

45 er forms an image on his or her retina according to the 
transmitted light, whereby the driver can check the rear 
of a vehicle. 

[0029] The liquid crystal cell 10b is disposed at the 
back of the polarizing plate 1 0a and includes two control 

50 areas, each of which can be controlled independently. 
The liquid crystal cell 10b functions as a shutter which 
transmits or blocks light for each of the two control areas. 
Transparent electrodes (not shown) are wired in each 
control area of the liquid crystal cell 1 0b. The transparent 

55 electrodes are formed on glass substratesl Oe, 1 0f and 
a liquid crystal 10h is injected between the glass 
substratesl Oe and 1 0f. In this embodiment, the liquid 
crystal 1 0h is aTN (Twisted Nematic) liquid crystal. More 
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specifically, the liquid crystal molecules are aligned in 
such a mannerthat incident light is rotated in each control 
area when no voltage is applied to the transparent elec- 
trodes (not shown) on the glass substratesl Oe and 1 0f, 
whereas the incident light is not rotated in each control 
area when voltage is applied to the transparent elec- 
trodes. A sealing member (spacer) 10g is also disposed 
between the glass substrates 10e and 1 0f. 
[0030] The reflection polarizing plate (the second po- 
larizing plate) 10c is disposed at the back of the liquid 
crystal cell 10b and transmits either one of polarization 
components motually-perpendicular to each other and 
reflects the other one of the polarization components. In 
this embodiment, a polarization component the reflection 
polarizing plate 10c transmits is a vertical polarization 
component (also referred to as a "second polarization 
component") and a polarization component the reflection 
polarizing plate 10c reflects is a horizontal polarization 
component (also referred to as a "third polarization com- 
ponent"). More specifically, the first polarization compo- 
nent (the vertical polarization component) and the third 
polarization component (the horizontal polarization com- 
ponent) are perpendicular to each other, and the first 
polarization component (the vertical polarization compo- 
nent) and the second polarization component (the verti- 
cal polarization component) are parallel to each other. 
[0031] The structure of the reflection polarizing plate 
10c is described below. FIG. 3 is a perspective view 
showing the structure of the reflection polarizing plate 
10c shown in FIG.2. The reflection polarizing plate 10c 
is formed of a multilayer optical film structure made of 
resin layers 10c1, 10c2, 10c3,—,10cn-3, 10cn-2, 10cn-1 
and 1 0cn. The reflection polarizing plate 1 0c produces a 
linearly polarized light by using multistage reflection 
(through resin layers 1 0cl to 1 0cn), using the character- 
istic of resin layers that light reflected by a reflection sur- 
face of resin layers at an angle is partly polarized. 
[0032] In this embodiment, the polarizing plate 1 0a and 
the reflection polarizing plate 1 0c are formed of resin lay- 
ers having refractive index anisotropy. The resin layers 
having the refractive index anisotropy are formed of ma- 
terials such as a polyvinyl alcohol iodine system. For ex- 
ample, polyvinyl alcohol is stretched in various directions 
andthenthe polyvinyl alcohol molecules are alignedsuch 
that a helix structure of the polyvinyl alcohol molecules 
faces toward various directions so that the refractive in- 
dex anisotropy is generated. The polyvinyl alcohol isthen 
soaked in iodine solution so that iodine is absorbed in 
the helix structure. Thus, the resin layers having the re- 
fractive index anisotropy and a polarization performance 
are formed. Furthermore, it is preferable that the resin 
layers are sandwiched by cellulosic plastic films to in- 
crease their durability and the mechanical strength. 
[0033] The polarizing plate 10a and the reflection po- 
larizing plate 1 0c makes it possible to separate an ordi- 
nary ray from an extraordinary ray whose traveling direc- 
tion is different from that of the ordinary ray by means of 
the refractive index anisotropy, whereby only the ordinary 



ray can be emitted toward eyes of a driver as reflected 
light. More specifically, even if the transmitted light emit- 
ted from the liquid crystal cell 1 0b includes an extraordi- 
nary ray generated by disordered behavior of the liquid 
5 crystal molecules, it is possible to exclude the extraordi- 
nary ray and to emit only an ordinary ray as reflected light. 
[0034] Referring back to FIG.2, the optical absorption 
member 1 0d is described below. The optical absorption 
member 10d is disposed at the back of the second po- 
larizing plate 10c and is formed of membranes or films 
coated in black. Because the transmitted light ejected 
from the reflection polarizing plate 10c is the vertical po- 
larization component (the second polarization compo- 
nent), a light polarizer which absorbs the vertical polari- 
zation component may be used as the optical absorption 
member 1 0d. 

[0035] An optical transmission member 1 01 is formed 
in a part of the layer forming the optical absorption mem- 
ber 1 0d. The optical transmission member 1 0i is formed 
of a transparent material such as glass. The optical trans- 
mission member 10i may be formed of an air layer. The 
optical transmission member 1 0i may have the same op- 
tical transmission characteristic as that of the polarizing 
plate 1 0a orthe reflection polarizing plate 1 0c. Therefore, 
the optical transmission member 10i may be integrally 
formed with the reflection polarizing plate 1 0c by making 
the reflection polarizing plate 10c thicker. In this embod- 
iment, the optical transmission member 1 0i transmits the 
vertical polarization component. The optical transmission 
member 10i may not be necessarily provided, and the 
liquid crystal monitor 16 may be directly attached to the 
reflection polarizing plate 10c. 

[0036] The liquid crystal monitor (an image generating 
apparatus) 16 (refer to FIG.1) for generating a picture is 
disposed at the back of the optical transmission member 
1 01. The liquid crystal monitor 16 emits at least a light 
having a polarization component that can be transmitted 
through the optical transmission member 1 0i and the re- 
flection polarizing plate 1 0c. A back light 1 6E is disposed 
at the back of the liquid crystal monitor 16A. The liquid 
crystal monitor 1 6 generates a picture by turning on and 
off each transparent electrode corresponding to each ac- 
tive matrix pixel according to picture data to be displayed 
to set the transmission rate of each pixel, and emitting 
light from the back light 1 6E to the liquid crystal cell 1 6A. 
[0037] The active matrix transparent electrodes are 
wired in the liquid crystal cell 16A as described above. 
The transparent electrodes are formed on the glass sub- 
strates 1 6B and 1 6C, and a liquid crystal 1 6r is disposed 
between the glass substrates 16B and 16C. Also dis- 
posed between the glass substrates 16B and 16C is a 
sealing member (spacer) 16D. A blackmatrix(notshown) 
or a color filter (not shown) which forms an active matrix 
pixel is provided to the liquid crystal cell 1 6A as described 
above. 

[0038] Operations of the liquid crystal glare-proof mir- 
ror 1 00 in a non-glare-proof mode and those in a glare- 
proof mode are explained below. The subscript is 
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assigned to the vertical polarization component and the 
subscript "=" is assigned to the horizontal polarization 
component hereinafter for the convenience of the expla- 
nation (see FIGS.4A to 7B). An area AR1 and an area 
AR2 shown in FIGS. 4Ato 7B indicate virtual areas on a 
surface of the polarizing plate 10a. The area AR2 is an 
area at the front of the liquid crystal monitor 1 6 that cor- 
responds to one of the two control areas of the liquid 
crystal cell 10b. The area AR1 is an area at the front of 
the optical absorption member 10d that corresponds to 
the other one of the two control areas of the liquid crystal 
cell 10b. 

[0039] The operation of the liquid crystal glare-proof 
mirror 100 in a non-display mode and in the non-glare- 
proof mode is described. FIG. 4 is a drawing for explain- 
ing the operation of the liquid crystal glare-proof mirror 
according to the embodiment in the non-display mode 
and in the non-glare-proof mode. FIG. 4A is a front view 
of the liquid crystal in the non-display mode and in the 
non-glare-proof mode. FIG.4Bisaschematicviewshow- 
ingalightpassingthroughthemirrorbodywhenthe liquid 
crystal glare-proof mirror is in the non"display mode and 
in the non-glare-proof mode. 

[0040] In the liquid crystal glare-proof mirror 100 
shown in FIG. 4A, substantially all vertical polarization 
component of incident light is reflected from the front sur- 
face of the mirror body 10 which is surrounded by the 
ring 1 1 . In this case, because both of a switch SA for the 
area AR1 and a switch SB for the area AR2 are switched 
off as shown in FIG. 4B, alternating voltage from a power 
supply is not applied to the liquid crystal cell 10b. The 
switch SA is assumed to be on when alternating voltage 
is supplied to the liquid crystal cell 16A and is assumed 
to be off when alternating voltage is not supplied. Thus, 
even when the switch SA is off, the switch 8 A (refer to 
FIG. 1) is not necessarily off, but the switch 8A may be 
on if the output of the surrounding light sensor is higher 
than that of the backward light sensor7B. The switch SB 
controls the display of a picture, and thus the picture's 
on/off state corresponds to that of the switch 8B. Hence, 
when the switch SB is off, no picture is displayed. 
[0041] When both of the switches SA and SB are off, 
liquid crystal molecules x are aligned in a vertical direction 
in FIG. 4 (horizontal to the direction of the electrodes) 
and arranged in a helical structure in the horizontal di- 
rection of FIG. 4 (vertical to the direction of the elec- 
trodes), and thus the liquid crystal cell 1 0b, which is aTN 
liquid crystal, has an optical rotatory power. The direction 
of electrodes is the direction of the glass substrates 1 0e 
and 1 0f in which the transparent electrodes are wired 
(refer to FIG.2) (this is true in the entire specification) 
[0042] In both of the area AR1 and the area AR2, when 
a light H1 (natural light (especially back light)) enters the 
polarizing plate 10a, the polarizing plate 10a transmits 
the vertical polarization component (the first polarization 
component) and ejects a light H2 _L as shown in FIG. 4B. 
The light H2 ± then enters the liquid crystal cell 1 0b and 
is rotated in substantially 90 degree by the optical rotatory 



power of the liquid crystal cell 10b and then emitted as 
a light (ordinary ray) H3=, which is the horizontal polari- 
zation component (the third polarization component). 
When the behavior of the liquid crystal molecules x in the 

5 liquid crystal cell 1 0b are disordered, an extraordinary 
ray H4 is ejected together with the light H3 =. Although 
the light H4 is generally the same horizontal polarization 
component as the light H3= because the light H4 is a 
light whose traveling direction is changed from that of the 

10 light H3, the light H4 is assumed to include the vertical 
polarization component which has not been rotated for 
the convenience of the explanation. 
[0043] The light H3 = ejected from the liquid crystal cell 
10b enters the reflection polarizing plate 10c and is re- 
's fleeted as a light H5= because the light H3= is the hori- 
zontal polarization component (the third polarization 
component). The light H5= then enters the liquid crystal 
cell 10b and is rotated by the liquid crystal cell 10b. The 
light H5= is then ejected from the liquid crystal cell 10b 

20 as a light H6±, which is the vertical polarization compo- 
nent, and the light H6± is then ejected from the polarizing 
plate 1 0a as a light H8±. When the behavior of the liquid 
crystal molecules x in the liquid crystal cell 10b are un- 
stable, an extraordinary ray H7 is ejected together with 

25 the light H6_L. Although the light H7 is generally the same 
vertical polarization component as the light H6J_ because 
the light H7 is a light whose traveling direction is changed 
from that of the light H6_L, the light H7 is assumed to 
include the horizontal polarization component which has 

30 not been rotated for the convenience of the explanation. 
[0044] At the reflection polarizing plate 10c, the light 
H4=, which is the horizontal polarization component of 
the light H4, is bent significantly to be separated from the 
traveling direction of the light H5=. The light H4±, which 

35 is the horizontal polarization component of the light H4, 
transmits through the reflection polarizing plate 1 0c and 
is absorbed by the optical absorption member 1 0d. The 
light H7±, which is the vertical polarization component 
of the light H7 is bent significantly at the polarizing plate 

40 1 0a to be separated from the traveling direction of the 
light H6±. The light H7=, which is the horizontal polari- 
zation component of the light H7 is absorbed by the po- 
larizing plate 1 0a and then is radiated as heat. 
[0045] Thus, when the liquid crystal glare-proof mirror 

45 1 oo is in the non-display mode and in the non-glare-proof 
mode, it is possible to remove an extraordinary ray by 
the polarizing plate 1 0a and the reflection polarizing plate 
1 0c and to eject only an ordinary ray as reflected light 
even when the extraordinary ray is generated in the liquid 

50 crystal cell 10b, whereby the liquid crystal glare-proof 
mirror 1 00 is less affected by the extraordinary ray gen- 
erated in the liquid crystal cell 1 0b. 
[0046] Next, the operation of the liquid crystal glare- 
proof mirror 1 00 in the non-display mode and in the glare- 

55 proof mode is described. FIG. 5 is a drawing for explain- 
ing the operations of the liquid crystal glare-proof mirror 
according to the embodiment in the non-display mode 
and in the glare-proof mode. FIG. 5A is a front view of 
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the liquid crystal glare-proof mirror in the non-display 
mode and in the glare-proof mode. FIG. 5B is a schematic 
view of a light passing through the mirror body when the 
liquid crystal glare-proof mirror 1 00 is in the non-display 
mode and in the glare-proof mode. In the glare-proof 
mode in which incident light is absorbed, voltage is ap- 
pliedto both of the areas AR1 andAR2inthe liquid crystal 
cell 10b because both of the switches SA and SB are 
switched on. In this case, even if an extraordinary ray is 
generated in the liquid crystal cell 1 0b, the extraordinary 
ray will be diminished immediately, however the opera- 
tion of the liquid crystal glare-proof mirror in a case where 
an extraordinary ray is generated is described below. 
[0047] In the non-display mode and in the glare-proof 
mode, voltage is applied to the areas AR1 and AR2 and 
thus the liquid crystal molecules x are aligned in the hor- 
izontal direction of FIG. 5. The voltage value applied to 
the liquid crystal cell 10b is determined based on the 
relationship between the amount of surrounding light and 
that of back light, and the rotation of the polarization of 
the incident light is partly reduced based on the voltage 
value. More specifically, the liquid crystal cell 10b emits 
both of the vertical polarization component and the hor- 
izontal polarization component. Because the amount of 
polarized light to be transmitted is controlled by compar- 
ing the amount of the surrounding light and that of the 
back light, it is possible to control the amount of light 
which is reflected from the second polarizing plate 10c, 
transmitted through the liquid crystal cell 10b and then 
ejected from the polarizing plate 10a. 
[0048] Although, in the embodiment, the voltage value 
applied to the liquid crystal cell 10b is controlled based 
on the amount of surrounding light and that of back light, 
a voltage value large enough to align all of the liquid crys- 
tal molecules x substantially vertical to the electrodes 
may always be applied to the liquid crystal cell 1 0b in the 
glare-proof mode. In the liquid crystal glare-proof mirror 
1 00, a driver can catch back light even if all incident light 
is controlled to be absorbed in optical absorption member 
1 0d because practically the back light is reflected by the 
surface of the polarizing plate 10a and a protective coat 
(not shown) covering the surface of the polarizing. plate 
1 0a. The voltage value may be changed in stages based 
on the amount of the back light to gradually reduce glare. 
[0049] In the liquid crystal glare-proof mirror 100 
shown in FIG. 5A, substantially no vertical polarization 
component of incident light is reflected by the front sur- 
face of the mirror body 10 which is surrounded by the 
ring 1 1 . In this case, both of the switches SA and SB are 
switched on, and thus alternating voltage from the power 
supply E is applied to the liquid crystal cell 1 0b as shown 
in FIG. 5B. When alternating voltage is applied to the 
liquid crystal cell 1 0b, because the liquid crystal cell 1 0b 
is TN liquid crystal, a part of the liquid crystal molecules 
x is aligned in the vertical direction of FIG. 5 and are 
arranged in a helix structure in the horizontal direction, 
whereby the optical rotatory power of the liquid crystal 
cell 10b is reduced. 



[0050] In both of the area AR 1 and the area AR2, when 
a light H1 (natural light (especially back light)) enters the 
polarizing plate 10a, the polarizing plate 10a transmits 
the vertical polarization component (the first polarization 

5 component) and ejects a light H2 ± as shown in FIG. 5B. 
The light H2±then enters the liquid crystal cell 10b and 
a part of the light H2± is rotated in substantially 90 degree 
by the optical rotatory power of the liquid crystal cell 10b 
and ejected as a light (ordinary ray) H9=, which is the 

10 horizontal polarization component (the third polarization 
component), and the other part of the light H2_L is ejected 
as a light H10_L, which is the vertical polarization com- 
ponent (the second polarization component). When the 
behavior of the liquid crystal molecules x in the liquid 

15 crystal cell 10b are disordered, an extraordinary ray H4 
is ejected together with the light H9 =. Because the light 
H1 1 is a light whose traveling direction is changed from 
that of the light H9, the light H1 1 is generally the same 
horizontal polarization component as the light H9=, how- 

20 ever, the vertical polarization component which has not 
been rotated is also assumed to be included in the light 
H1 1 for the convenience of the explanation. 
[0051 ] The light H9 = ejected from the liquid crystal cell 
10b enters the reflection polarizing plate 10c and is re- 

25 fleeted as a light H12= because the light H9= is the hor- 
izontal polarization component (the third polarization 
component). The light H 1 2 = then enters the liquid crystal 
cell 10b and a part of the light H12= is rotated by the 
liquid crystal cell 10b and ejected from the liquid crystal 

30 cell 1 0b as a light H 1 3J_, which is the vertical polarization 
component, and the other part of the light H12= is not 
rotated and ejected as a light H 1 3=, which is the horizon- 
tal polarization component. Both of the light H13± and 
the light 1-113= enter the polarizing plate 10a , but only 

35 the light H13± is transmitted and ejected as a light H15±. 
When the behavior of the liquid crystal molecules x in the 
liquid crystal cell 1 0b are disordered, an extraordinary 
ray H14 is ejected together with the light H13± and the 
light H 1 3=. The light H 1 4 is generally the vertical polari- 

40 zation component which is the same as the polarization 
component of the light H13± because the light H14 is a 
light whose traveling direction is changed from that of the 
light H13_L, however, the light H11 is also assumed to 
include the vertical polarization component which has 

45 not been rotated for the convenience of the explanation. 
[0052] The light H1 1=, which is the horizontal polari- 
zation component of the light H1 1 , is bent significantly at 
the reflection polarizing plate 10c to be separated from 
the traveling direction of the light H12=. The light H1 1 _L, 

50 which is the vertical polarization component of the light 
H11 passes through the reflection polarizing plate 10c 
together with the light H9_L. The light H1 1_L and the light 
H9± are absorbed in the optical absorption member 1 0d 
in the area AR1 and are absorbed and reflected by the 

55 liquid crystal cell 16A in the area AR2. Because the op- 
tical absorptance of an ordinary ray is different between 
the optical absorption member 1 0d and the liquid crystal 
cell 1 6A, the brightness of the area AR2 is a little higher 
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than that of the area AR1 as shown in FIG.5A. Preferably, 
the optical absorptance of the liquid crystal cell 16A is 
controlled such that the brightness of the area AR2 is the 
same as that of the area AR1 . 

[0053] The light H 1 4_L, which isthe vertical polarization 
component of the light H14, is bent significantly at the 
polarizing plate 10a and to be separated from the 
traveling direction of the light H13±. The light H14 = , 
which is the horizontal polarization component of the light 
H1 4, and a light H1 3= are absorbed in the polarizing plate 
1 0a and radiated as heat. 

[0054] As described above, when the liquid crystal 
glare-proof mirror 100 is in the non-display mode and in 
the glare-proof mode, it is possible to remove an extraor- 
dinary ray by the polarizing plate 10a and the reflection 
polarizing plate 1 0c and to eject only an ordinary ray as 
reflected light even when an extraordinary ray is gener- 
ated in the liquid crystal cell 10b, whereby the liquid crys- 
tal glare-proof mirror 100 is less affected by the extraor- 
dinary ray generated in the liquid crystal cell 10b. 
[0055] The operation of the liquid crystal glare-proof 
mirror 100 in a display mode and in the non-glare-proof 
mode is described. FIG. 6 is an illustration for explaining 
the operation of the liquid crystal glare-proof mirror 100 
according to the embodiment in the display mode and in 
the non-glare-proof mode. FIG. 6A is a front view of the 
liquid crystal glare-proof mirror 100 in the display mode 
and in the non-glare-proof mode. FIG. 6B is a schematic 
view of a light passing through the mirror body 1 0 when 
the liquid crystal glare-proof mirror 100 is in the display 
mode and in the non-glare-proof mode. The switch SA 
is off because the liquid crystal glare-proof mirror 100 is 
in the non-glare-proof mode. The propagation of light in 
the area AR1 in this case is the same as that in the non- 
glare-proof mode shown in FIG. 4, and the description 
thereof will be omitted. On the other hand, the switch SB 
is on when the liquid crystal glare-proof mirror is in the 
display mode. Specifically, the propagation of light H1 in 
the area AR2 in this case is the same as that in the case 
where the liquid crystal glare-proof mirror 1 00 is in the 
non-display mode and in the glare-proof mode shown in 
FIG. 5. Thus, the propagation of picture lights (I1±,I2±, 
I3±,I4±) ejected by the liquid crystal monitor 16 is de- 
scribed hereinafter. A signal for switching the switch SB 
on is output as a timing signal through a wiring (not 
shown) to the liquid crystal monitor 1 6 to turn on the liquid 
crystal monitor 16. 

[0056] In the liquid crystal monitor 16, when picture 
data is sent to the liquid crystal cell 16A, the transparent 
electrodes are switched on and off based on the picture 
data, and the image light II _L is ejected when the back 
light 16E is lit. The picture light 11 ± enters the reflection 
polarizing plate 10c and is ejected as a picture light 121 
± with its polarization unchanged. The picture light 121 
± then enters the liquid crystal cell 1 0b and is ejected as 
a picture light I3± with its polarization unchanged. Be- 
cause the picture light I3± can pass through the polarizing 
plate 1 0a, the picture light 1 3± is ejected from the polar- 



izing plate 1 0a as a picture light 14± with its polarization 
unchanged. Because the picture light 11 ± ejected from 
the liquid crystal cell 1 6A propagates through the optical 
system having low transmission loss, the picture light 1 1 
5 J_ is ejected as a picture light 1 4± of which light volume 
is substantially the same as that of the picture light I1±. 
Therefore, a bright picture is displayed in the area AR2 
as shown in FIG. 6A. 

[0057] Operation of the liquid crystal glare-proof mirror 
10 1 00 in the display mode and in the glare-proof mode is 
described below. FIG. 7 is an illustration for explaining 
the liquid crystal glare-proof mirror according to the em- 
bodiment in the display mode and in the glare-proof 
mode. FIG. 7A is a front view of the liquid crystal glare- 
's proof mirror in the display mode and in the glare-proof 
mode. FIG. 7B is a schematic view of a light passing 
through the mirror body 1 0 when the liquid crystal glare- 
proof mirror 1 00 is in the display mode and in the glare- 
proof mode. The switch SA is on because the liquid crys- 
20 tal glare-proof mirror 1 00 is in the glare-proof mode. More 
specifically, the propagation of light H1 in the area AR1 
in this case is the same as that in the case where the 
liquid crystal glare-proof mirror 100 is in the glare-proof 
mode shown in FIG. 5, and thus the description thereof 
25 will be omitted. The switch SB is also on because the 
liquid crystal glare-proof mirror 1 00 is in the display mode. 
More specifically, the propagation of light H1 in the area 
AR2 in this case is the same as that in the case where 
the liquid crystal glare-proof mirror 100 is in the glare- 
so proof mode shown in FIG. 5. The propagation of the pic- 
ture lights (11 ±, I2±, I3±, I4±) in the area AR2 is the same 
as that in the case shown in FIG. 6, and thus the descrip- 
tion thereof will be omitted. It is to be noted that because 
the picture light I1± ejected from the liquid crystal cell 
35 16A propagates through the optical system having low 
transmission loss, the picture light 11 ± is ejected as a 
picture light I4± whose light volume is substantially the 
same as that of the picture light 11 ±. As shown in FIG. 
7A, a bright picture is displayed in the area AR2 when 
40 the area AR1 is in the glare-proof mode. As described 
above, in the display mode the picture light I4± is ejected 
from the area AR2 regardless of whether the area AR1 
is in the glare-proof mode or in the non-glare-proof mode. 
[0058] At last, examples 1 and 2 of a liquid crystal cell 
45 control circuit (means) for controlling the liquid crystal 
cell 10b are explained. FIG. 8 is a circuit diagram illus- 
trating the example 1 of the liquid crystal cell control cir- 
cuit. FIG. 9 is a circuit diagram illustrating the example 2 
of the liquid crystal cell control circuit. The liquid crystal 
50 cell control circuit is formed on the plate circuit 7 shown 
in FIG. 1. 

<EXAMPLE 1> 

55 [0059] The positive electrode of a direct current power 
supply of which an end is grounded is connected to a 
switch S1 and a switch S2 via a branch point J1 as shown 
in FIG. 8. Connected to the switch 81 via a branch point 
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J2 are a branch point J53 and a resistance R1 . Connect- 
ed to the switch S2 via a branch point J52 are an input 
terminal of a circuit OR1 and an input terminal A of a LSI. 
The LSI controls the liquid crystal cell 1 6A and the back 
light 16E. Terminals of a liquid crystal cell 16A are con- 
nected to an output terminal B and an output terminal C 
of the LSI. The back light 16E is connected to an output 
terminal D of the LSI. When the switch S2 is on, on re- 
ceiving input from the input terminal A, the LSI applies 
voltage to the output terminal B and the output terminal 
C to set the optical transmission rate of each pixel in the 
liquid crystal cell 16A according to picture data input by 
an input terminal F, lights the back light 1 6E and makes 
the liquid crystal cell 16Ato eject picture light. 
[0060] The surrounding light sensor 7C and the back- 
ward light sensor 7A are connected to the resistance R1 
in series. The other end of the backward light sensor 7A 
is grounded. A schmitt inverter circuit (hereinafter re- 
ferred to as a"circuitSHr') SHI1 is connected to a branch 
point J3 between the surrounding light sensor 7C and 
the backward light sensor 7A. The surrounding light sen- 
sor 7C and the backward light sensor 7A are photodiodes 
whose output voltage increases as received light volume 
is increased. 

[0061] A resistance R2 of which an end is grounded is 
connected via a branch point J4 to the branch point J3 
and an input terminal of the circuit SHI1, A condenser 
C1 of which an end is grounded is connected via a branch 
point J5 to the branch point J4 and the input terminal of 
the circuit SHU. The resistance R2 and the condenser 
C1 functions as a delay circuit (means) for delaying a 
signal generated by voltage change at the branch point 
J3 to be input to the input terminal of the circuit SH1 1 . An 
outputterminalofthecircuitSHM isconnectedto an input 
terminal of a circuit SHI2. 

[0062] The circuit SHI1 has hysteresis characteristics, 
and thus the operation condition of the circuit SH1 1 is not 
changed by voltage change within a range set in ad- 
vance. The negative logic at the circuit SHI1 is converted 
to the positive logic at the circuit SHI2, and voltage 
change is absorbed by the circuit SHI1 and SHI2 having 
the hysteresis characteristics. 

[0063] The output terminal of the circuit SHI2 is 
branched in two ways at the branch point J51 , and one 
end thereof is connected to a branch point J6 in the con- 
trol circuit oc 1 for controlling the area AR1 , and the other 
end thereof isconnectedto the input terminal of the circuit 
OR1 . An output terminal of the circuit OR1 is connected 
to the branch point J6 in a control circuit a 2 for controlling 
the area AR2. The two control circuits a 1 and a 2 are 
composed of the same electrical parts and wirings. The 
two control circuits a 1 and a 2 differ in that a logical 
circuit NAND2 and a logical circuit NAND4 in each control 
circuit oc 1 and a 2 is connected to a different area. More 
specifically, the logical circuit NAND2 and the logical cir- 
cuit NAND4 in the control circuit a 1 are connected to the 
transparent electrodes in the area AR1, and the logical 
circuit NAND2 andthe logical circuit NAND4 in the control 



circuit a 2 are connected to the transparent electrodes 
in the area AR2. The configuration and function of the 
control circuit a 2, which is the major characteristic of the 
present invention, for controlling the liquid crystal monitor 

5 1 6 (referto FIG. 1 ) is described below, andthe description 
of the control circuital will be omitted. Each branch point 
J30 in the control circuits a 1 and a 2 is connected to the 
branch point J2 via the branch point J53. Similar refer- 
ence characters are assigned to corresponding parts and 

10 branch points in the control circuits a 1 and a 2. 

[0064] The branch point J6 is connected to an input 
terminal B of a digital I CI. The digital IC1 and a digital 
IC2 function as an oscillating circuit (means). Each of the 
digital IC1 and the digital IC2 includes an input terminal 

15 A (negative logic) (although a symbol" -" is assigned at 
the top of the reference symbol A in FIG. 8, the symbol 
"-" is omitted in the specification), an input terminal B, an 
output terminal Q (positive logic), an output terminal Q 
(negative logic) (similarly, the symbol "-" is omitted in the 

20 specification), a CLR terminal, a Cx terminal and an Ter- 
minal Rx/Cx. 

[0065] Also connected to the branch point J6 is a re- 
sistance R3. A condenser C2 of which an end is grounded 
is connected to a branch point J7 which is connected to 
25 the other end of the resistance R3. The branch point J7 
is also connected to a branch point J8, and the branch 
point J8 is further connected to each CLR terminal of the 
digital IC1 and the digital IC 2. The resistance R3 and 
the condenser C2 delays a signal being input to the CLR 
30 terminal. 

[0066] The input terminal B of the digital IC2 is con- 
nected via a branch point J10 to a branch point J9 be- 
tween the outputterminal of the circuit SHI2 and the input 
terminal B of the digital IC1 . Thus, the same output from 
35 the circuit SHI2 is input to each input terminal B in the 
digital IC1 . and the digital IC2. 

[0067] An output terminal Q (positive logic) of the dig- 
ital IC1 is connected to the input terminal (negative logic) 
A of the digital IC2. The outputterminal Q (negative logic) 
40 of the digital IC1 is opened. An outputterminal Q (positive 
logic) of the digital IC2 is connected via a branch point 
J11 to the input terminal A(negative logic) of the digital 
IC1 . Thus, when the input terminals B of the digital IC1 
and the digital IC2 are high if the output terminal Q (pos- 
45 jtive logic) of the digital IC2 is low, the output terminal Q 
(negative logic) of the digital IC2 becomes low, making 
the output terminal Q (positive logic) of the digital IC1 
high and the output terminal Q (negative logic) which is 
opened low. When the output terminal Q (positive logic) 
50 of the digital IC1 becomes low according to the duty ratio 
set based on the time constant set by the terminals 
Rx/Cx, the input terminal A (negative logic) of the digital 
IC2 becomes low. Then, the output terminal Q (positive 
logic) of the digital IC2 becomes high and the output ter- 
55 minal Q (negative logic) becomes low. By repeating the 
operation above, when the input terminal B is high, the 
digital IC1 and the digital IC2 function as an oscillating 
circuit (means). 



25 



30 



35 



40 



45 



50 



9 



17 



EP 2 008 869 A1 



18 



[0068] An end of the terminal Cx of the digital IC1 is 
connected to a branch point J12 between an earth and 
a condenser Cx. The other end of the condenser Cx is 
connected via a branch point J13 to the terminal Rx/Cx 
of the digital IC1. The terminal Rx/Cx of the digital IC2 is 
connected via branch points J14 and J15to the branch 
point J1 3. The terminal Cx of the digital IC2 is grounded. 
Connected to the branch point J1 4 is a diode D1 of which 
negative terminal is disposed at the branch point J14 
side. A resistance Rx is also connected to the branch 
point J15. 

[0069] A positive electrode of the diode D 1 and the 
other end of the resistance Rx are connected to a branch 
point J30 and further connected to the positive electrode 
of the power supply E via the branch point J2. Therefore, 
when the switch S is switched on, the condenser Cx is 
charged via the resistance Rx. When the switch S is 
switched off, the condenser Cx starts to discharge elec- 
tricity to raise the electrical potential of the terminal Cx 
of the digital ICI. Thus, the condenser Cx functions as a 
delay circuit (means), preventing the digital IC1 from be- 
ing turned off abruptly. When the switch S2 is switched 
on, the digital IC1 and the digital IC2 are supplied with 
electricity from the terminals Rx/Cx. 
[0070] An input terminal A of a logical circuit NAND1 is 
connected to a branch point J11. An output terminal C 
of the logical circuit NANDlis connected to input termi- 
nals A and B of the logical circuit NAND2. An output ter- 
minal C of the logical circuit NAND2 is connected to a 
terminal of the area AR2 on one side of the area AR2. 
An input terminal B of the logical circuit NANDIand an 
inputterminal B of the logical circuit NAND3 are connect- 
ed to a branch point J1 6. 

[0071] An inputterminal A of the logical circuit NAND3 
is connected to the output terminal Q (negative logic) of 
the digital IC2. An output terminal C of the logical circuit 
NAND3 is connected to input terminals A and B of the 
logical circuit NAND4. An output terminal C of the logical 
circuit NAND4 is connected to a terminal of the AR2 on 
the other side of the area AR2. 

[0072] Thus, both of the output terminals C of the log- 
ical circuit NAND2 and the logical circuit NAND4 have to 
be low in order not to apply voltage to the area AR2 (area 
AR1) of the liquid crystal cell 10b. On the other hand, 
when either one of the output terminals C of the logical 
circuit NAND 2 and the logical circuit NAND 4 is high and 
the other one of the output terminals C is low, voltage is 
applied to the area AR2 of the liquid crystal cell 1 0b. 
[0073] In the circuit of example 1 described as above, 
on/off of the liquid crystal cell 1 0b is controlled based on 
the voltage value of the branch point J3 between the sur- 
rounding light sensor 7C and the backward light sensor 
7A. Operations of the circuit in the non-glare-proof mode 
and the glare-proof mode are respectively described be- 
low. When the output voltage of the backward light sensor 
7A is large (i.e. voltage at the branch point J3 is large), 
orthe switch S2 is switched on to control the liquid crystal 
monitor 16 to display a picture, the circuit OR1 outputs 



high to apply alternating voltage to the area AR2 as de- 
scribed above, and thus the area AR2 is glare-proofed 
or a picture is displayed on the liquid crystal monitor 1 6. 
[0074] The operation of the liquid crystal glare-proof 

5 mirror when back light comes into the liquid crystal glare- 
proof mirror while surrounding light is strong is described 
below. In this case, a driver is not dazzled because the 
back light is made less glaring by the surrounding light. 
Thus, the area AR1 is controlled to be the non-glare-proof 

10 mode regardless of whether or not a picture is displayed 
on the area AR2. In this case, even if the received light 
volume of the backward light sensor 7A is large, because 
the received light volume of the surrounding light sensor 
7C is also large and the output voltage of the surrounding 

15 light sensor 7C is large, the voltage value of the branch 
point J3 does not become large, and thus the input ter- 
minal of the circuit SHI1 becomes low. At this time, the 
output of the circuit SHI 1 is high and the output of the 
circuit SHI2 is low. Thus, in the control circuit a 1, each 

20 input terminal B and each CLR terminal in the digital ICI 
and digital IC2arelow. Each inputterminal B in the logical 
circuit NAND1 and the logical circuit NAND3 is low and 
thus each output terminal C in the logical circuit NAND1 
and the logical circuit NAND3 is high. Therefore, each 

25 output terminal C in the logical circuit NAND2 and the 
logical circuit NAND4 becomes low. Thus, voltage is not 
applied to the area AR1 , and the area AR1 in the liquid 
crystal glare-praof mirrorlOO is not glare-proofed. 
[0075] When the liquid crystal glare-proof mirror 100 

30 is in the non-displaying mode and in the non-glare-proof 
mode, the branch point J51 is low and the switch S2 is 
off, the output of the circuit OR1 is low and the control 
circuit a 2 is not operated, and thus the area AR2 exhibits 
a polarization rotation characteristic and is in the non- 
35 glare-proof mode, which is the same as the area AR1. 
When the liquid crystal glare-proof mirror is in the dis- 
playing mode, because the branch point J51 is low, the 
switch S2 is on, the control circuit a 1 is not operated and 
the control circuit a 2 is operated, voltage is not applied 

40 to the area AR1 but alternating voltage is applied to the 
area AR2, which makes the liquid crystal glare-proof mir- 
ror in the displaying mode and in the non-glare-proof 
mode. 

[0076] When back light comes into the liquid crystal 
45 glare-proof mirror while surrounding light is weak, the 
liquid crystal glare-proof mirror is controlled to be in the 
glare-proof mode because the back light is emphasized 
too much and a driver is dazzled. To be more specific, 
the voltage value of the branch point J3 becomes large 
50 in this case because the received light volume of the sur- 
rounding light sensor 7C is small, the output voltage 
thereof is also small, the received light volume of the 
backward light sensor 7A is large and the output voltage 
thereof is also large. Therefore, the input terminal of the 
55 circuit SHI1 becomes high, making the output voltage of 
the circuit SHI2 high. Then each input terminal B in the 
logical circuit NAND land the logical circuit NAND3 be- 
comes high in the control circuit a 1 . Each input terminal 
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of the digital IC1 and the digital IC2 is also high, and thus 
the digital IC1 and the digital IC2 starts to function as an 
oscillating circuit. Thus, the logical circuit NAND land the 
logical circuit NAND 3 repeats an on-off operation ac- 
cording to the output of the digital IC2, causing the logical 
circuit NAND 2 and the logical circuit NAND 4 to perform 
an on-off operation corresponding to the on-off operation 
of the logical circuit NAND land the logical circuit NAND 
3. Thus, alternating voltage is applied to the liquid crystal 
cell 10b, and the area AR1 of the liquid crystal glare-proof 
mirror 100 is in the glare-proof mode. 
[0077] When the liquid crystal glare-proof mirror is in 
the glare-proof mode, alternating voltage is applied to 
the area AR2 regardless of whether the liquid crystal 
glare-proof mirror is in the display-mode or the non-dis- 
play mode. When the area AR2 is in the glare-proof 
mode, the control circuit a 2 is always operated because 
high is input to the circuit OR1 regardless of whether the 
switch S2 is switched on or switched of F When the liquid 
crystal glare-proof mirror is in the display mode, the 
switch S2 is switched on, causing the LSI to start oper- 
ation, and picture light is ejected from the liquid crystal 
cell 16A, but the operation condition of the control circuit 
a 2 is not affected. 

[EXAMPLE 2] 

[0078] Similarly to the example 1 , in the example 2 the 
positive electrode of the direct current power supply E of 
which an end is grounded is connected to the switch S1 
and the switch S2 via the branch point J1 as shown in 
FIG. 9. Connected to the positive electrode of the power 
supply E is the resistance R1 . Connected via the branch 
point J52 to the switch S2 is the input terminal of the 
circuit OR1 and the input terminal A of the LSI. The LSI 
controls the operation of the liquid crystal cell 16A and 
the back light 16E. Terminals of the liquid crystal cell 16A 
are connected to the output terminal B and the output 
terminal C of the LSI. The back light 16E is connected to 
the output terminal D of the LSI. When the switch S2 is 
on, on receiving input of the input terminal A, the LSI 
applies alternating voltage to the output terminal B and 
the output terminal C to set the optical transmission rate 
of each pixel in the liquid crystal cell 16A according to 
picture data input by the input terminal F, and lights the 
back light 1 6E to eject picture light from the liquid crystal 
cell 1 6A. Similar reference symbols are assigned to cor- 
responding parts in the example 1 and the example 2. 
[0079] The surrounding light sensor 7C and the back- 
ward light sensor 7A are connected to the resistance R1 
in series. The other end of the backward light sensor 7A 
is grounded. The schmitt inverter circuit (referred to as 
the "circuit SHI" hereinafter) SHI 1 is connected to the 
branch point J3 between the surrounding light sensor 7C 
and the backward light sensor 7A. The circuit SHI1 has 
hysteresis characteristics so that the operation condition 
of the circuit SHI1 is not changed by a voltage change 
within a range set in advance. 



[0080] The negative logic output terminal of the circuit 
SHI1 is connected to the branch point J51. Connected 
to the branch point J51 is the branch point d1 7 in a control 
circuit (3 1 controlling the area AR1. Also connected to 

5 the branch point J51 is a negative logic input terminal of 
a circuit OR2. A positive logic input terminal of the circuit 
OR2 is connected to the branch point J52, which is further 
connected to the switch S2. An output terminal of the 
circuit OR2 is set to be negative logic. To be more spe- 

10 cific, the circuit OR2 is set such that when the negative 
logic input terminal of the circuit OR2 is low, orthe positive 
logic input terminal thereof is high, the output terminal 
thereof outputs low. The outputterminal of the circuit OR2 
is connected to a branch point J17 in a control circuit (3 

15 2 controlling the area AR2. 

[0081] Similarly to the description on the example 1, 
configuration and functions of the control circuit (3 2 con- 
trolling the liquid crystal monitor 1 6 (referto FIG. 1 ), which 
are the main characteristics of the embodiment, are de- 

20 scribed in the example 2, and the description of the con- 
trol circuit (3 1 will be omitted. The anode of a diode D4 
and the anode of a diode D2 are connected to the branch 
point J1 7. The resistance R3 of which an end is grounded 
is connected via a branch point J1 8 to the cathode of the 

25 diode D4. Connected to the branch point J1 8 via a branch 
point J1 9 is an input terminal of a circuit SHI 8. An output 
terminal of the circuit SHI 8 is connected to a terminal of 
the area AR2 of the liquid crystal cell 1 0b on one side of 
the area AR2. 

30 [0082] A resistance R4 of which an end is grounded is 
connected to the cathode of the diode D2 via a branch 
point J20. Connected to the branch point J20 via a branch 
point J21 is an input terminal of a circuit SHI 7. An output 
terminal of the circuit SHI7 is connected to a terminal of 

35 the area AR2 of the liquid crystal cell 10b on the other 
side of the area AR2. Therefore, when voltage is not ap- 
plied to the liquid crystal cell 10b, both output terminals 
of the circuit SHI7 and the circuit SH 18 are low, whereas 
when voltage is applied to the liquid crystal cell 10b, each 

40 output terminal of the circuit SHI7 and the circuit SHI8 
outputs high and low alternately. 
[0083] An input terminal of the circuit SHI4 is connect- 
ed to a branch point J22 between the branch point J21 
and the circuit SHI7, and an output terminal of the circuit 

45 SHI4 is connected to the branch point J19 via a diode 
D5. Connected to the branch point J21 is the cathode of 
a diode D3, and the anode of the diode D3 is connected 
to an output terminal of the circuit SHI6. Connected to 
an input terminal of the circuit SHI6 via a branch point 

50 J23 are an output terminal of the circuit SHIS and a re- 
sistance R5. The resistance R5 is also connected to an 
input terminal of the circuit SHI5 via a branch point J24, 
and the input terminal of the circuit SHI5 is connected 
via the branch point J24 to a condenser C2 of which an 

55 end is grounded. 

[0084] In the circuit described above, when the liquid 
crystal glare proof mirror is in the non-glare-proof mode 
(i.e. when the branch point J3 is low), the outputterminal 
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of the circuit SHI1 becomes high, making the diode D2 
conduct and its potential on the branch point J21 side 
high. Thus, reverse voltage is applied to the diode D3, 
making the potential of the output terminal of the circuit 
SHI6 low, and thus the potential of the branch point J23 
becomes high. The condenser C2, the circuit SHI5 and 
the resistance R5 constitutes an astable multivibrator 
(oscillating circuit (means)). Thus, when the branch point 
J23 is high, the condenser C2 is charged through the 
resistance R5. It is to be noted that the condenser C2 
remains saturated with the branch point J23 kept being 
high because a trigger voltage of the circuit SHI5 is not 
exceeded when reverse voltage is applied to the diode 
D3. 

[0085] At this time, the input terminal of the circuit SHI8 
is high and the output terminal of the circuit SHI8 is low 
because the diode D4 is conducted in aforward direction. 
The input terminal of the circuit SHI7 is high and the out- 
put terminal of the circuit SHI7 is low because the diode 
D2 is conducted. Thus, voltage is not applied to the liquid 
crystal cell 10b, and the liquid crystal glare-proof mirror 
100 is in the non-glare-proof mode. Forward voltage is 
applied to the diode D5 because the input terminal of the 
circuit SHI4 is high, the output terminal of the circuit SHI4 
is low and the branch point a19 is high. 
[0086] When the liquid crystal glare-proof mirror is in 
the non-display-mode and in the non-glare-proof mode, 
because the branch point J51 is high, the switch S2 is 
off, the output of the circuit OR2 is high, and the control 
circuit (3 2 is not operated, and thus the area AR2 exhibits 
polarization rotatory power and is in the non-glare-proof 
mode as described above, which is the same as the area 
AR1. On the other hand, when the liquid crystal glare- 
proof mirror is in the display-mode, the branch point J51 
is low and the switch S2 is switched on, and thus the 
control circuit p2 is operated, applying alternating voltage 
to the area AR2 to display a picture. 
[0087] When the non-glare-proof mode is switched to 
the glare-proof mode in the non-display mode (i.e. the 
branch point J3 becomes high), the output terminal 
(branch point J51) of the circuit SHI1 becomes low, and 
thus reverse voltage is applied to the diode D2 in the 
control circuit p 1 , causing the potential of the diode D2 
on the branch point J21 side to be low through the resist- 
ance R4. On the other hand, the low voltage applied to 
the output terminal of the circuit SHI6 is reduced by the 
reverse voltage applied to the diode D3, and the con- 
denser C2 begins to discharge based on a balance be- 
tween a trigger voltage of the circuit SHI6 and a trigger 
voltage of the circuit SHI5, causing the condenser C2 
and the circuit SHI5 and the resistanceR5 to start oscil- 
lation. The oscillation is transmitted to the branch point 
J22 via the diode D3, and thus the output terminal of the 
circuit SHI 7 repeats inversion of high and low, and the 
circuit SHI4 and the circuit SHI8 synchronizes with the 
circuit SHI7 to repeat inversion of high and low which is 
reversed from the inversion at the circuit SHI 7. Thus, 
voltage is applied to the area AR1 in the liquid crystal cell 



1 0b, making the area AR1 of the liquid crystal glare-proof 
mirror 100 be in the glare-proof mode. 
[0088] When the liquid crystal glare-proof mirror is in 
the non-display-mode and in the glare-proof mode, the 

5 branch point J51 is low, the switch S2 is switched off, 
and the output of the circuit OR2 is low. Thus, similarly 
to the area AR1 , voltage is also applied to the area AR2, 
which makes the area AR2 be in the glare-proof mode. 
On the other hand, when the liquid crystal glare-proof 

10 mirror is in the display-mode and in the glare-proof mode, 
similarly to the non-display mode and in the glare-proof 
mode, voltage is applied to the areas AR1 and AR2 be- 
cause the branch point J51 is low. The LSI is operated 
because the switch S2 is switched on. Thus, in the liquid 

15 crystal glare-proof mirror 100, a picture light formed by 
the liquid crystal cell 1 6A and the back light 1 6E is ejected 
from the area AR2. 

[0089] In accordance with the liquid crystal glare-proof 
mirror 1 00 according to the embodiment, it is possible to 
20 display a bright screen by propagating picture light 
through an optical system of which optical transmission 
loss is low. Because the liquid crystal glare-proof mirror 
1 00 is composed of optical components such as the po- 
larizing plate 10a, the liquid crystal cell 10b and the re- 
25 flection polarizing plate 1 0c and the like, even if a part of 
picture light is reflected by an incidence plane, the light 
volume of the transmitted light is not decreased as much 
as when a half mirror is used, which reflects and transmits 
light in substantially the same ratio. 

30 

Modification 1> 

[0090] In the above embodiments, the liquid crystal 
glare-proof mirror 100 includes both of the surrounding 
35 light sensor 7C and the backward light sensor 7A, how- 
ever, the liquid crystal glare-proof mirror 1 00 may include 
at least one of them. 

<Modihcation 2> 

40 

[0091] In the above embodiments, the liquid crystal 
glare-proof mirror 1 00 includes the TN liquid crystal as a 
light transmission shutter, however the liquid crystal 
glare-proof mirror 100 may include any other compo- 
45 nents as a light transmission shutter as long as the com- 
ponents have a shutter function without limited to the TN 
liquid crystal. 

Modification 3> 

50 

[0092] In the above embodiments, the liquid crystal is 
used as a light transmission shutter, however, Faraday 
rotator using a so-called Faraday effect that exhibits a 
polarization rotatory power when given a magnetic field 
55 may be used as a shutter element. 

[0093] It is preferable that the non-glare-proof mode 
and the glare-proof mode is switched gradually (step by 
step), and the display mode and the non-display mode 
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is switched quickly. 

[0094] The embodiments according to the present in- 
vention have been explained as aforementioned. How- 
ever, the embodiment of the present invention is not lim- 
ited to those explanations, and those skilled in the art 
ascertain the essential characteristics of the present in- 
vention and can make the various modifications and var- 
iations to the present invention to adapt it to various us- 
ages and conditions without departing from the spirit and 
scope of the claims. 

Claims 

1. A liquid crystal glare-proof mirrorthat switches anon- 
glare-proof mode and a glare-proof mode and dis- 
plays a picture thereon, comprising' 

a first polarizing plate for selecting a polarization 
component to be transmitted through the first 
polarizing plate; 

a liquid crystal cell disposed on a back side of 
the first polarizing plate and having two control 
areas thereon, each of which is controlled inde- 
pendently; 

a second polarizing plate disposed on a back 
side of the liquid crystal cell, the second polar- 
izing plate transmitting either of two orthogonal 
polarization components of light and reflecting 
the other of the polarization components; and 
an image generating apparatus disposed on a 
back of the second polarizing plate at a part cor- 
responding to either of the two control areas, the 
image generating apparatus emitting the picture 
light having a polarization component which is 
transmitted through the second polarizing plate. 

2. The liquid crystal glare-proof mirror according to 
claim 1, wherein 

when the picture light is not emitted from the image 
generating apparatus 

the liquidcrystal glare-proof mirror controls switching 
between the non-glare-proof mode and the glare- 
proof mode by synchronizing both the two control 
areas. 

3. The liquid crystal glare-proof mirror according to 
claim 1 , wherein the image generating apparatus 
comprises an optical absorption function for absorb- 
ing light transmitted through the second polarizing 
plate. 

4. The liquid crystal glare-proof mirror according to 
claim 2, wherein the image generating apparatus 
comprises an optical absorption function for absorb- 
ing light transmitted through the second polarizing 
plate. 



5. The liquid crystal glare-proof mirror according to 
claim 1, wherein an optical absorption member for 
absorbing light is disposed on the back side of the 
second polarizing plate at a part corresponding to 

5 the other of the two control areas where the image 
generating apparatus is not disposed. 

6. The liquid crystal glare-proof mirror according to 
claim 2, wherein an optical absorption member for 

10 absorbing light is disposed on the back of the second 
polarizing plate at a part corresponding to the other 
of the two control areas where the image generating 
apparatus is not disposed. 

15 7. The liquid crystal glare-proof mirror according to 
claim 3, wherein an optical absorption member for 
absorbing light is disposed on the back side of the 
second polarizing plate at a part corresponding to 
the other of the two control areas where the image 

20 generating apparatus is not disposed. 

8. The liquid crystal glare-proof mirror according to 
claim 4, wherein an optical absorption member for 
absorbing light is disposed on the back side of the 
25 second polarizing plate at a part corresponding to 
the other of the two control areas where the image 
generating apparatus is not disposed. 
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FIG. 7A 




11B 8A SB 




19 



EP 2 008 869 A1 




00 

o 



20 



EP 2 008 869 A1 




C3 
O 

Li- 



o o 
en go 
cr: ^ 
— > j 1 1 
oo CO 



-vyv 



o 



si 
~3 



CO 



AAAr 




CO — ICO 









O 














< 





CO 



21 



EP 2 008 869 A1 



European Patent __ » fcl na - * . Application Number 

K EUROPEAN SEARCH REPORT 

Office EP 08 15 5515 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IPC) 



US 5 285 060 A (LARSON MARK L [US] ET AL) 
8 February 1994 (1994-02-08) 

* abstract * 

* figures 1,2 * 

* column 3, line 27 - column 4, line 15 * 



US 5 253 109 A (0 1 FARRELL DESMOND J [US] 
ET AL) 12 October 1993 (1993-10-12) 

* abstract * 

* figures 1-3 * 

* column 3, line 4 - column 5, line 47 * 



US 4 603 946 A (KAT0 SHIGERU [JP] ET AL) 
5 August 1986 (1986-08-05) 

* abstract * 

* figures 1,2 * 

* column 3, line 31 - line 60 * 



JP 61 260217 A (HONDA MOTOR CO LTD; 

STANLEY ELECTRIC CO LTD) 

18 November 1986 (1986-11-18) 

* abstract * 

* figures 1-6 * 



JP 60 212730 A (ICHIKO INDUSTRIES LTD) 
25 October 1985 (1985-10-25) 

* abstract * 

* figures 1-4 * 



The present search report has been drawn up for all claims 



1-8 



INV. 

B60R1/08 
B60R1/04 
G02F1/133 



1-8 



1-8 



1-8 



TECHNICAL FIELDS 
SEARCHED (IPC) 



B60R 

G02F 



1-8 



PI act of search 

Munich 



Dale of jumpleliuri of Ihe starch 

17 September 2008 



Examiner 

Kentischer, Florian 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with anothe 

document olthe same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



22 



EP 2 008 869 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP G8 15 5515 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

17-G9-20G8 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 5285060 



JP 61260217 
JP 6G21273G 



08-02-1994 



DE 
EP 
US 



69315184 Dl 
0602962 A2 
5416313 A 



18-12-1997 
22-06-1994 
16-05-1995 



US 5253109 A 12-10-1993 US 

US 4603946 A 05-08-1986 NONE 



5406414 A 



11-04-1995 



A 18-11-1986 NONE 
A 25-10-1985 NONE 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



23 



EP 2 008 869 A1 



REFERENCES CITED IN THE DESCRIPTION 

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European 
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be 
excluded and the EPO disclaims ail liability in this regard. 



Patent documents cited in the description 

♦ JP 2007170101 A [0001] ♦ J P 3243914 A [0004] 



24 



